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Highly Efficient Natural Gas Hydrate Production Technology
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Abstract:

JFE Engineering has developed a highly efficient gas hydrate formation process using micro-bubbles with a tubular reactor.
Higher formation rate over conventional systems has been obtained by this process. Through experiments of the new method
by using propane and methane, it is confirmed that hydrate formation rate is exceedingly high, the use of high-pressure vessels

are unnecessary and the method is suitable for production on an industrial scale. This paper describes the results of basic and

bench-scale experiments.
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Table 1 Comparison of properties between NGH and LNG

NGH LNG
Gas content per 1 m* of bulk volume
(m® (normal)/m?) 170 600
Stable temperature at atmospheric presst(l;ec )| - 10——20 16

NGH: Natural gas hydrate, LNG: Liquefied natural gas
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Table 2 Comparison of capital cost between NGH and LNG
chains for 400 MMscf/d transport of natural gas over

3 500 nautical miles” (% 10°8)
Chain LNG NGH Difference
Production 1220 (51%) 792 (44%) | 428 (35%)

704 (39%) 46 (6%)
317 (17%) 83 (21%)
1813 (100%) | 557 (24%)

Transportation 750 (32%)
Regasification 400 (17%)

Total 2370 (100%)
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Fig.2 Hydrate formation using micro-bubbles in a tubular
reactor
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Fig.3 Process flow diagram of the basic experimental facility
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Table 3 Properties of propane and methane®

Propane Methane
Density of hydrate (g/cm?) 0.87 0.90
Solubility at 10°C (m® (normalym®) | 0.056 0.042
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Fig.4 Comparison of hydrate formation rate for various
methods
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Fig.5 Comparison of hydrate conversion rate between micro-
bubbles and spray methods
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Fig.6 Process flow diagram of the bench-scale experimental facility

Table 4 Basic parameters of bench-scale experimental facilities

Tubular reactor inner diameter | 16.1 mm

Reactor length 50 m/unit X 5 units (Maximum)

0.01 m*/unit X 5 units (Maximum)
51kW X 2
0.55 m’

Reactor volume
Chiller

Separator
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Fig.7 Comparison of normalized guest-gas fixing rate
provided by hydrate-forming reactor for different
types (Data of this study has been added to the
original figure by Mori®)
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temperature (Right vertical axis represents calculated
volume fraction of hydrates)
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